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(54) Title: IONIC LIQUIDS 
(57) Abstract 

This invention relates to a process for making ionic liquids by reacting a solution of a lead sah of an anion desired in the ionic liquid 
with a solution of a halide of a cation desired in said ionic liquid, separating the precipitate of the lead halidc so formed to leave behind a 
solution of the desired ionic liquid. Ionic liquids are versatile and can be used as catalysts in a number of hydrocarbon conversion reaction 
such as e.g. alkylation, ollgomerisation, isoroerisation and polymerisation. 
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IONIC LIQUIDS 
This invention relates to a method of making ionic liquids using relatively 
inexpensive reactants. 

Ionic liquids are primarily salts or mixtures of salts which melt below room 
temperature. Such salts or mixtures comprise a cation and an anion and the anion 
5 itself may be a salt such as eg haloaluminate. Thus, ionic liquids include in various 
combinations one or more anions such as eg haloaluminates, nitrates, sulphates, 
fluoroborates and acetates in combination with one or more cations such as 
imtdazoHum, pyridinium and phosphonium cations each of which may carry 
hydrocarbyl substituents. Examples of the source of cations include one or more 
10 of l-methyl-3-butyl imidazolium halides, 1 -butyl pyridinium halide and tetrabutyl 
phosphonium halides. 

It is known to prepare such ionic liquids by various methods. For instance, 
in J Chem. Soc. Chem. Conrun. 965 (1992), Wlkes et al describe a method of 
preparing ionic liquids which involves: 
15 (i) mixing a methanol- water solution of a silver salt of an anion such as the acetate, 
tetrafluoroborate, nitrate or sulphate with a methanol-water solution of an 
equimolar amount of 1 -ethyl, 3-methyl-imida2olium chloride, (ii) filtering off the 
resultant precipitate of silver chloride and (iii) evaporating the solvent to leave 
behind the ionic liquid so formed. Whilst the process is very efficient, it is 
20 relatively uneconomic in that silver salts are relatively expensive. It has now 
been found that such ionic liquids can be prepared by using relatively inexpensive 
raw materials. 

Accordingly, the present invention is a method for making ionic liquids said 
process comprising reacting a solution of a lead salt of an anion desired in the ionic 
25 liquid with a solution of a halide of a cation desired in said ionic liquid, separating 
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the precipitate of the lead halide so formed to leave behind a solution of the desired 
ionic liquid. 

The lead salt used to make the desired ionic liquid may be selected from the 
group comprising acetate, fluoroborate, nitrate and sulphate. The salt of the cation 
5 reacted with the lead salt may be selected from the group comprising an 
imidazolium chloride, a pyridinium chloride, a phosphonium chloride, and 
hydrocarbyl substituted derivatives of such cations. Examples of such cations 
include H-pyridinium; alkyl pyridinium; alkyl, alkyl imidazolium; trialkyl, alkyl 
phosphonium; and trialkyl, alkyl ammonium. Each of the hydrocarbyl groups such 

10 as alkyl groups in such cations may contain 2-20 carbon atoms. 

The two salts, suitably in equimolar proportions, are suitably reacted 
together in the form of their respective solutions, suitably an aqueous alcoholic 
solutions eg in aqueous methanol. The aqueous alcoholic solution suitably 
contains alcohol and water in a volume ratio of about 4:1. The reaction can be 

15 carried out at ambient temperature and the resultant precipitate of lead chloride can 
be separated from the solution by filtration. In order to enable completion of the 
reaction, it is preferable to allow the filtrate resulting from separation of the initial 
deposit of lead chloride precipitate to stand for a fiirther period of time. This is 
suitably carried out by leaving the solution to stand overnight in a cool place such 

20 as eg a refrigerator so that any lead chloride (which has a small solubility in water 
at ambient temperature) remaimng in solution can separate out and is removed by a 
further filtration. Thereafter, the solvent component of the filtrate can be removed 
by conventional methods such as eg distillation or rotary evaporation to leave 
behind the desired ionic liquid. 

25 The method described above can be used to make ionic liquids from any 

cations derivable from a cation selected from imidazolium, pyridinium or 
phosphonium halides or the hydrocarbyl substituted derivatives thereof, especially 
those cations which include H-pyridinium; alkyl pyridinium; alkyl, alkyl 
imidazolium; trialkyl, alkyl phosphonium; and trialkyl, alkyl ammonium. 

30 Ionic liquids made by the method of the present invention can be used in all 

known reactions where such ionic liquids fiinction as catalysts such as eg 
oligomerization, polymerization and alkylation reactions. 

The present invention is further illustrated with reference to the following 
Examples. 
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EXAMPLE 1; 

Preparation of 1 -ButvK 3.-methvliinidazolium nitrate: 
Lead nitrate (0.2 M) was dissolved in a solution (400 ml) of methanol in water (4:1 
v/v). Not all the solid dissolved so a further 100 ml of distilled water was added 
5 and the solution refluxed until all the white solid had dissolved. Butyl, methyl 

imidazoUum chloride (0.2 M) was also dissolved in a solution (100 ml) of methanol 
in water (4: 1 v/v) and then added to the lead nitrate solution. A white precipitate 
was formed. The mixture was then refluxed at 70-100'*C approximately for 30 
minutes and then left to cool to ambient temperature. The cooled solution was 

10 filtered to separate the precipitate and the filtrate was then left in a refngerator to 
allow further precipitation of any dissolved lead chloride. This was then filtered 
again and the filtrate recovered. The aqueous methanol solvent was removed from 
the second filtrate by evaporation under vacuum at about lOO^'C for approximately 
90 minutes. A yellow ionic liquid comprising 1 -butyl, 3-methyl imidazolium nitrate 

15 substantially firee of solvent was recovered. 
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Claims: 

1 A process for making ionic liquids said process comprising reacting a 
solution of a lead salt of an anion desired in the ionic liquid with a solution of a 
halide of a cation desired in said ionic liquid, separating the precipitate of the lead 
halide so formed to leave behind a solution of the desired ionic liquid. 
5 2 A process according to Claim 1 wherein the lead salt used to make the 
desired ionic liquid is selected from the acetate, fluoroborate. nitrate and sulphate. 
3 A process according to Claim 1 or 2 wherein the salt of the cation reacted 
with the lead salt is selected from an imidazolium chloride, a pyridinium chloride, a 

phosphonium chloride and the hydrocarbyl substituted derivatives of such cations. 
10 4. A process according to any one of the preceding Claims wherein the cation 

reacted with the lead salt is selected from the group: H-pyridinium; alkyl 

pyridinium; alkyl, alkyl imidazolium; trialkyl, alkyl phosphonium; and tnalkyl, alkyl 

amnnoniuni. 

5. A process according to Claim 3 or 4 wherein each of the hydrocaibyl 
1 5 groups in the cations contain from 2-20 carbon atoms. 

6 A process according to any one of the preceding Claims wherem the lead 
salt and the salt of the cation are reacted together in equimolar proportions m the 
form of their respective solutions. 

7. A process according to Claim 6 wherein the salts are in the form of their 

20 aqueous alcoholic solutions. 

8. A process according to Claim 6 wherein the aqueous alcoholic solutions 
contain the alcohol and water in a volume ratio of about 4:1. 

9 A process according to any one of the preceding Claims 6-8 wherein the 
reaction is carried out at ambient temperature and the resultam precipitate of lead 
25 chloride can be separated from the solution by filtration. 
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10. A process for producing ionic liquid according to any one of the preceding 
Claims and as her^nbefore described with reference to the Examples. 

5 
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